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Response to Amendment 

This Office Action is in response to a communication made on November 30, 

2005. 

The Information Disclosure Statement was received on February 8, 2005 and 
has been considered. 

EXAMINER'S AMENDMENT 

An examiner's amendment to the record appears below. Should the changes 
and/or additions be unacceptable to applicant, an amendment may be filed as provided 
by 37 CFR 1 .312. To ensure consideration of such an amendment, it MUST be 
submitted no later than the payment of the issue fee. 

Authorization for this examiner's amendment was given in a telephone interview 
with George Yee (Reg. no. 37,478) on February 15, 2005. 

The application has been amended as follows: 
In the claims: 

Please amend claims 18, 20, 27, 29, 31, and 35 to read: 

18. (Currently amended): A method of sharing data in a computer 
system, said computer system comprising a first computer, a second computer, and a 
storage system comprising a disk control unit, a first disk unit, a second disk unit, and a 
third disk unit, the method comprising: 

forming a first duplex state between said first disk unit and said second 
disk unit, wherein said disk control unit, in response to a write request from said first 
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computer, stores write data associated therewith to both said first disk unit and to said 
second disk unit, wherein said disk control unit, in response to a write request from said 
second computer, stores write data associated therewith to said third disk unit; 

forming a simplex state and sending a first message from said first 
computer to said second computer indicating forming of said simplex state, wherein said 
disk control unit, in response to a write request from said first computer, stores write 
data associated therewith only to said first disk unit, wherein said disk control unit, in 
response to a write request from said second computer, stores write data associated 
therewith to said second disk unit; 

subsequent to receiving said first message performing at said second 
computer a re-mapping operation between said second disk unit and said third disk unit; 
and 

forming a second duplex state between said first disk unit and said third 
disk unit a nd s e nd i ng a s e cond m e ssage from said s e cond comput e r to s ai d f i rst 
comput e r i nd i c a ting forming of sa i d dup le x stat e, wherein said disk control unit, in 
response to a write request from said first computer, stores write data associated 
therewith to both said first disk unit and to said third disk unit, wherein said disk control 
unit, in response to a write request from said second computer, stores write data 
associated therewith to said second disk unit. 

20. (Currently amended): A method of sharing data in a computer 
system, said computer system comprising a first computer, a second computer, and a 
storage system comprising a disk control unit, a first disk unit, a second disk unit, a third 
disk unit, and a fourth disk unit, the method comprising: 

forming a duplex state between said first disk unit and said second disk 
unit, wherein said disk control unit, in response to a write request from said first 
computer, stores write data associated therewith to both said first disk unit and to said 
second disk unit, wherein said disk control unit, in response to a write request from said 
second computer, stores write data associated therewith to said fourth disk unit; 
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forming a simplex state and sending a message from said first computer 
to said second computer indicating forming of said simplex state, wherein said disk 
control unit, in response to a write request from said first computer, stores write data 
associated therewith only to said first disk unit; af^d 

subsequent to receiving said first message, copying data stored in said 
second disk unit to said third disk unit and then performing at said second computer a 
re-mapping operation between said third disk unit and said fourth disk unit wherein 
subsequent to said copy i ng re-mapping said disk control unit accesses said third disk 
unit in response to I/O requests from said second computer : and 

re-forming said duplex state between said first disk unit and said second 
disk unit, wherein said disk control unit, in response to a subsequent write request from 
said first computer, stores write data associated therewith to both said first disk unit and 
to said second disk unit. 

27. (Currently amended): A method of sharing data in a computer 
system, said computer system comprising a first computer, a second computer, a first 
storage system coupled to said first computer and comprising a first disk unit and a first 
disk control unit, and a second storage system coupled to said second computer and 
comprising a second disk unit, a third disk unit, a fourth disk unit, and a second disk 
controller unit, wherein said first disk control unit and said second disk control unit are 
coupled via a network, the method comprising steps of: 

forming a duplex state between said first disk unit and said second disk 
unit, wherein said first disk control unit, in response to a write request from said first 
computer, stores write data associated therewith to both said first disk unit and to said 
second disk unit, wherein said second disk control unit, in response to a write request 
from said second computer, stores write data associated therewith to said fourth disk 
unit; 

terminating execution of applications in said first computer; 

subsequent to said terminating, forming a simplex state, wherein said first 
disk control unit, in response to a write request from said first computer, stores write 
data associated therewith only to said first disk unit; 
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subsequent to said step of forming a simplex state, sending a message 
from said first computer to said second computer indicating said simplex state, wherein 
said second computer performs copying data stored in said second disk unit to said 
third disk unit and subsequent to said copying, performs a re-mapping between said 
third disk unit and said fourth disk unit so that said second disk control unit now 
accesses said third disk unit, in response to I/O requests from said second computer; 
and 

re-forming said duplex state between said first disk unit and said second 
disk unit, wherein said disk control unit, in response to a subsequent write request from 
said first computer, stores write data associated therewith to both said first disk unit and 
to said second disk unit. 

29. (Currently amended): A storage system comprising: 

a disk control unit; and 

a plurality of disk units, 

wherein said disk control unit is operable to form a duplex state between a 
first disk unit and a second disk unit, wherein data associated with a write request from 
a first computer is stored to both said first disk unit and to said second disk unit, wherein 
a third disk unit is accessed to service an I/O request from a second computer, 

wherein said disk control unit is further operable to form a simplex state 
between said first disk unit and said second disk unit, wherein data associated with a 
write request from said first computer is stored only to said first disk unit, 

wherein during said simplex state, an application executing on said first 
computer sends a message to said second computer indicating forming of said simplex 
state, wherein data stored in said second disk unit is copied to a third disk unit and s ai d 
s e cond disk un i t is a cc e ss e d to s e rv i c e an I /O r e qu e st from sa i d s e cond comput e r , 

wherein i n r e spons e to sa i d m e ss a g e subsequent to data being copied 
from said second disk unit to said third disk unit, sa i d second comput e r performs a re- 
mapping of said second disk unit and said third disk unit is performed so that said 
second disk unit is accessed to service subsequent I/O requests from said second 
computer 
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wherein another duplex state is formed between said first disk unit and 
said third disk unit so that data associated with subsequent write requests from said first 
computer are stored to both said first disk unit and to said third disk unit . 

31 . (Currently amended): A storage system comprising: 
a disk control unit; and 
a plurality of disk units, 

wherein said disk control unit is operable to form a duplex state between a 
first disk unit and a second disk unit, wherein data associated with a write request from 
a first computer is stored to both said first disk unit and to said second disk unit, wherein 
data associated with a write request from a second computer is stored to a fourth disk 
unit, 

wherein said disk control unit is further operable to form a simplex state, 
wherein an application executing on said first computer sends a message to said 
second computer indicating forming of said simplex state, wherein data associated with 
a write request from said first computer is stored only to said first disk unit, 

wherein during said simplex state, data stored in said second disk unit is 
copied to said third disk unit and subsequent to said copying, data associated with a 
write request from said second computer is stored to said third disk unit as a result of a 
re-mapping performed between said third disk unit and said fourth disk unit, 

wherein said duplex state is re-formed between said first disk unit and said 
second disk unit . 

35. (Currently amended): A storage system comprising: 

a disk control unit; 

a plurality of disk units; and 

a network connecting at least some of said disk units, 
said disk control unit being operable to copy data stored in a first disk unit 
to a second disk unit via said network, 



Application/Control Number: 09/697,088 Page 7 

Art Unit: 2155 

said disk control unit being operable to form a duplex state between said 
first disk unit and said second disk unit, wherein data associated with a write request 
from a first computer is stored to both said first disk unit and to said second disk unit, 
wherein data associated with a write request from a second computer is stored to a third 
disk unit, 

said disk control unit further being operable to form a simplex state, 
wherein an application executing on said first computer sends a message to said 
second computer indicating forming of said simplex state, wherein data associated with 
a write request from said first computer is stored only to said first disk unit, 

wherein during said simplex state, data stored in said second disk unit is 
copied to a third disk unit and, subsequent to said copying, said second computer 
accesses said third -second disk uni t as a result of a re-mapping performed between 
said second disk unit and said third disk unit, 

wherein another duplex state is formed between said first disk unit and 
said third disk unit so that data in subsequent write requests from said first computer are 
stored in both said first disk unit and said third disk unit . 

Please cancel claim 30. 
In the drawings: 

The following changes to the drawings have been approved by the examiner and 
agreed upon by applicant: in Tig. 1 , data storage subsystem "3", should be n 3a". 
Similarly, in Fig. 3, data storage subsystem "3", should be "3b". Also, the data storage 
subsystem should be shown to include "a fourth disk 34"". See the specification on 
page 8, line 7.. In order to avoid abandonment of the application, applicant must make 
these above agreed upon drawing changes. 
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Reasons for Allowance 

The following is an examiner's statement of reasons for allowance: 
The primary reason for allowance is that the examiner has found that the prort art 
of record does not teach or suggest or render obvious a method or a storage system 
that forms duplex and simplex states between a first, second, and third disk unit. More 
specifically, the prior art on record does not teach a first duplex state made between the 
first and second disk units, in which a first computer gets access to the first disk unit and 
the second computer gets mapped to the third disk unit, a second duplex state made 
between the first and third disk unit, where the first computer accesses the first disk unit 
and the second computer accesses the second disk unit, nor a simplex state where first, 
second, third disk unit operate independently, and the second computer gets mapped to 
the second disk unit. The differences between the prior art and the claimed invention is 
further discussed in the applicant's remarks filed on November 30, 2005 and is present 
in all the independent claims. 

Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 



Conclusion 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kevin Bates whose telephone number is (571 ) 272- 
3980. The examiner can normally be reached on 8 am - 4:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Saleh Najjar can be reached on (571 ) 272-4006. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



KB 

February 16, 2006 




